This paper describes how the College of Engineering at Boise State University utilized a National Science Foundation S-STEM award from 2011 to 2016 to support transfer students in their path toward graduation. The need for this support was a result of both Boise State University College of Engineering's transition from a 2-year pre-engineering program to the establishment of Bachelors of Science in Engineering Degree programs in 1997 as well as the establishment of the College of Western Idaho as a regional community college in 2007. Both of these factors led to an increase in the numbers of incoming engineering students transferring from other institutions of higher education to complete their degree. These students were generally ineligible for most Boise State University scholarship programs which are mainly aimed toward students entering college directly from high school.
Introduction
Boise State University's College of Engineering was founded nearly two decades ago in response to regional demand for engineering education from industry leaders. The College of Engineering student body now comprises approximately 3,000 students, reflecting approximately 15% of the university's enrollment. In 2014-15, 52% of the university's students were eligible for Pell Grants, and 19% of the engineering graduates were first-generation college students. Despite the overwhelming need for financial support, the young alumni base of the college has not yet yielded substantial endowments so as to provide a significant scholarship base. Also, our students are highly debt-averse, and often delay graduation because of financial needs. Funding from the National Science Foundation has therefore been critical. Across eleven years between fall, 2004 and fall, 2015, a total of 326 unique students have received scholarships from CSEMS and S-STEM programs at Boise State. This paper reports on one of these programs targeted toward transfer students.
For the first ten years of its history, Boise State University offered only Associate's degrees through the College of Applied Technology. In 2007, the College of Applied Technology was separated to become a regional community college, located approximately 20 miles to the west. Because of this opportunity to begin their studies at a community college, the number of students transferring into Boise State's College of Engineering has substantially increased. Transfer students have unique financial needs; as many exceed their financial aid allocation before they graduate due for a number of reasons including entry mathematics level, which may be substantially below calculus. Also, most of our university level scholarships are focused on traditional students.
Along with financial need differences, transfer students' life demands and needs differ from traditional students. These students are balancing college classwork with part time employment and raising families, and struggle to incorporate additional activities and time commitments. As a result, the focus of the transfer cohort activities reported in this paper has been on a combination of support services geared to student success with social activities for helping students make connections among their cohorts, other students and faculty.
Scholarships Awarded
An analysis of the transfer student body revealed that approximately 55% of our graduating students in 2009-10 graduated with transfer credits. Of transfer students enrolled at that time, 32% came with fewer than 15 credits, 21% with 15 to 29 credits, 27% with 30 to 60 credits and 20% with 60 or more credits earned. Based on the wide variation in credits earned, we designed an array of programming events designed to meet the needs of transfer students, described later on in this report in the section on programming.
Over a five-year period, awards were made to 54 qualified full time students pursuing degrees in engineering, computer science or mathematics. In addition to demonstrating financial need, qualifications included that the students be United States citizens or permanent residents and show academic talent with a minimum GPA of 3.0. Based on Boise State University's determination of unmet financial need from FAFSA records, NSF scholarships for students ranged from $1,500 to $3,000 per semester. These amounts varied from the originally proposed funding levels of $1,000 to $5,000 per semester due to the large number of qualified applicants, increased financial need and time on scholarship. Students were supported for between one and four years, with the average length of award being four semesters. Eligibility requirements also required students have between 6 and 60 transfer credits from a community college or university.
Programming and Programming Results

Mathematics Programming
Prior work has shown the importance of early success in mathematics in terms of earning a good course grade. Moreover, an analysis of retention predictors showed that success in a student's first math course taken is a very strong predictor of retention in STEM.
1, 2 Analysis of our transfer students in fall 2011 showed that approximately 60% of transfer students in engineering, computer science or mathematics entered at the Calculus level or lower. Based on this data and prior work, the programming for this grant was designed to include an initial focus on math review and support.
To facilitate individual, independent review of mathematics at pre-calculus levels and below, we promoted the ALEKS online mathematics review program during transfer orientation. The program was made available to students at no charge through the Idaho NSF STEP program (2010) (2011) (2012) (2013) (2014) (2015) . 3, 4 During this same time, significant pedagogical improvements were underway in Calculus I funded through two other grants (NSF STEP and WIDER) that also helped with Calculus I outcomes. Profound changes were made across all sections of Calculus 1 in terms of pedagogy, homework, timing of course content, grade computation and exam content with the objective to raise first semester, full-time retention of students in STEM majors. Year-long faculty learning communities (FLCs) were developed which focused on active learning pedagogy, common homework, and common due dates and times. The FLC structure facilitated buy-in, communication and feedback between instructors who came to agreement on learning goals and content for each individual lesson. All members of the FLC chose to adopt a similar pedagogical approach which included devoting class time to solving problems, working in small groups; these were facilitated by the lead instructor with a learning assistant. Pass and withdrawal rates pre-and post-implementation revealed an increase in pass rate of 13.4% and a drop in withdrawal rate of 3.9%. Results from anonymous faculty surveys showed that faculty changed their teaching practices in calculus and observed positive effects of all their classes. 
One Stop Shop
In order to provide convenient and continuous support for transfer students and for other students receiving funding from the NSF S-STEM programs, we developed a "One Stop Shop." The genesis for this concept was based on what had been learned in our first S-STEM grant, where a single point of contact was found to be critical. This concept was continued and expanded in this grant to assist students. A Scholarship Coordinator was designated who provided students with a single point of contact to assist with academic, career and financial needs. After one year, the location of the coordinator was moved to the College of Engineering Advising Office (CEAO). This location proved to be instrumental as it was very convenient for upper division students to make contact with the Scholarship Coordinator (a licensed professional engineer) and to drop-in informally from time to time. Also, the CEAO provided a convenient location for offering some of the social events during the grant. Academic advising routinely takes place in the CEAO, and other professional staff members are also present, providing a sense of community and belonging to all students, not just the scholarship recipients.
Flexible Programming
Over the grant period the Coordinator organized semi-regular monthly events that were held both on and off campus during a variety of flexible times to allow for variety in class schedules, commuting time, family and work commitments. These activities were in addition to dedicated advising and career support and consisted of a combination of social events such as rock climbing and yoga to career development workshops covering resumes, internships, research and career fair preparedness. These events were frequently conducted in collaboration with other STEM groups including faculty and staff. Given the proximity and unique access to a local hands-on science center, events were opened to the transfer student cohorts and their families providing special access to local and national exhibits. A website along with emails to the transfer cohort were used to communicate information and details on event programming; in addition a Facebook group was created to facilitate communication in the final years of the grant. Surveys of students following years 1 and 3 of the grant confirmed students' desire for a combination of informal social and network activities as well as more career focused opportunities. Results from a post grant survey sent to all scholarship recipients rating the benefit of various programming to the students was compiled for eleven activities, many of which were repeated over the grant period. Students were asked to rate only the programs for which they participated in on a scale ranging from no benefit, to some or very beneficial with a neutral option included. Overall for those that participated in the various events, 54% reported an event as being very beneficial with 75% of the respondents reporting events providing some benefit. The highest rated events are listed below in Table 1 . 
Scholarship Results
The initial goals were to provide 40 students with funding. Due to the significant need for scholarships for transfer students, funding was provided to 54 students for as few as one year and as many as 4 years. On average students were on scholarship for 2 years. This grant, like previous College of Engineering S-STEM programs, was successful in recruiting student participation from the two largest underrepresented populations in the region -persons of Hispanic descent and women. These student populations were targeted by both email and phone calls to ensure they knew of the program and encourage their application. In addition, outreach to staff within other university programs that support these minority groups was also made including to the College Assistance Migrant Program (CAMP), the Center for Multicultural Education Opportunities TRIO Student Success Program as well as the Louis Stokes Alliance for Minority Participation (LSAMP). As a result, the pool of students who received support was significantly more diverse relative to the college and university, with 22% (12/54) of the scholarship recipients being female and 15% (8/54) Hispanic. These values may be compared with 12.7% female and 9.5% Hispanic, for engineering and computer science majors, and with 53% female and 7% Hispanic at this university (2011-2012 basis).
One of the most significant results of this program has been its 100% retention rate with the exception of one student who is on an extended leave. This is a very strong result, given that internal data shows that for a variety of financial, personal and other reasons, between 2008 and 2012, 17% of all STEM juniors stopped out of the university for a semester or more. Hence, receiving the scholarship likely enabled students to continue toward their degree without stopping out. A comment received during the post-survey, "I was able to focus my efforts and make school and my graduation my priority," highlights the importance of the financial support of the program. A survey conducted during year one of the program reinforced the post survey results -that the scholarship lessened financial pressure including the benefit of reduction in work hours followed by a reduction in student loans.
In addition to retention, this program has delivered very strong graduation results, with an overall expected STEM degree attainment level of 100% with 91% (49/54) of the students having graduated as of fall 2015. This may be compared with university-wide six and eight-year graduation rates of 28% and 34% (respectively, 2004 basis), and a six-year graduation rate for engineering and computer science majors (2006 basis) of 29%. S-STEM transfer programs at Arizona State University have had similar success with graduation rates ranging 90-95% for students supported by the development of a transfer students support program. 7 Further evaluation of the average cumulative grade point average (gpa) of transfer S-STEM graduates shows an increase over non supported students. The average cumulative for graduates of the program is 3.49 compared to an average cumulative gpa of 3.19 for the control group consisting of transfer students with the College of Engineering at Boise State who also graduated between fall 2011 and spring 2015. Additional analysis of students' final cumulative gpa upon graduation which includes transfer credits as well as those taken at Boise State compared to only their Boise State gpa reveal an average decrease of only 0.03 points. This minor drop occurred during the students first semester at Boise State but is less than the typical drop often referred to as "transfer gpa shock" experienced by upper division transfer students of as much as half a grade point. 7 Studies done at Boise State of transfer students enrolled at Boise State between fall of 2000 and summer of 2009 showed a drop of 0.15 for a similar transfer cohort. 8 The average number of degree-enrolled years for graduation of the S-STEM transfer cohort was 4.7 years compared to 4.9 years for the 293 transfer students that graduated with an engineering or computer science degree between fall 2011 and spring 2015. The post-survey confirmed the impact the scholarship had on students' time to graduation as shown in Table 2 . Students were asked to rank 5 statements related to the benefit of the scholarship to them. While no single statement was overwhelming selected by respondents, a review of the top three statements by students demonstrates that a majority reported that the scholarship both prevented them from attending part time and reduced their time to graduation. Students reported that the financial support was critical to their retention and graduation. A comment included in the survey by one student indicated: "If not for the scholarship I would have dropped out." A majority reported that the scholarship accelerated their time to graduation, freeing up time for them to study and take additional classes. Graduate school: Of the 49 students that have graduated, 11 students (22%) are pursuing graduate school. This is more than double the college of engineering average rate of undergraduates that go on to graduate school of approximately 10% based on exit surveys. While other universities have attained a higher percentage of students moving on to graduate school (50-60%) this scholarship rate is more on par with the national average and a significant increase over non-scholarship students at Boise State. 7, 9 Challenges and Lessons Learned A variety of programming was offered throughout the five years of the grant. One of the issues encountered was that without a formal time-slot associated with a weekly meeting such as other programs offer, it was a challenge to offer events that transfer students could readily attend. 10, 11 While our program required students to only attend events 3-4 times a semester or 6-8 times a year, many of the transfer students had family and work obligations that prevented them from participating. One student reported in the post-survey, "My biggest obstacle in the program was finding time for the activities. I am a single parent and between jobs, school, family, internships and clubs, my time was very limited and I was not able to be involved in all the activities."
To overcome the scheduling challenges, we offered a wide variety of programming opportunities and times. We accomplished this by working closely with other entities on campus such as LSAMP, and other student success oriented activities including those offered by the career center. These efforts to create a variety of events and times to work with students schedules was found by students to sometimes to be overwhelming. In reviewing the literature, other grant programs have operated in a more structured manner, requiring students to register for a specific class (e.g. Academic Success and Professional Development) related to their scholarship. This model has proven a successful strategy not only for scholarship recipients but for others who enroll in the course as well. 9 This model is something to consider for future scholarship projects as it simplifies scheduling and affords a structured timeslot.
The implementation of a Scholarship Coordinator as part of a "one-stop shop" for the grant was instrumental for connecting to students to resources. We were able to have a dedicated staff member as a result of the college of engineering supporting the remainder of the staff member's position on soft money. The coordinator's location in the CEAO allowed her to be readily available to S-STEM students while also supporting the advising office. As an advisor, the Scholarship Coordinator was able to provide knowledge about university policies and procedures including those related to financial aid. Other programs have the importance of enhanced advising in successful retention, including the use of both peer and faculty mentoring as part of their structure. 10 For this scholarship program, informal mentoring by students and faculty proved to be successful but could be expanded upon in the future. The Scholarship Coordinator as a licensed professional engineer was able to represent a number of disciplines and provided connections to local professional and technical societies for opportunities outside of the university.
Summary and Suggestions for Future Scholarship Programs
The NSF S-STEM transfer scholarship program at Boise State University has been very successful. In particular students on the scholarship have been retained with the exception of one students on an extended leave, and we are projected to have a 100% graduation rate with 91% of the students already having graduated before the grant's end. Students who received this scholarship are pursuing graduate degrees at approximately double that of non S-STEM transfer students. The post-survey showed that students report the scholarship as being critical to their timely graduation.
While students enjoyed the informal, active social events, and requested flexible programming, we recommend a more structured approach to event programming in order to facilitate a formal cohort development in a streamlined structure. Such a structure might include a class or set meeting time; this has been shown by Anderson-Rowland, et al. for example, to be effective. 11 
